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or  permission  to  inanufaeture)  use  or  sell  any 
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thereto. 
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ABS'PRftCT 

The  developrcent  v/prk  oft  this  progieara  is  based  wpcn  the 
eonftectoirs  which  have  been  prodoGed  pfevioissly  undet  an 
IPS  contract.  Certain  :aodi£icatlon8  and  additions^  as 
well  as  material  changes „  cover  design  and  har^ai'e 
Gorreetlons  have  been  inoluded  in  this  contract. 

A  new  redesigned  line  of  the  subrriniature  uackaging 
conneetora  conform  to  the  technical  re<^ireroents  of 
$CIr»9l,  dated  30  September  1960. 


1.  PtiRPQSE 


Perfostci  lieGessary  redesign  and  Engineering  work  leading 
to  the  development,  produotion  and  evaluation  of  the  euh# 
miniature  packaging  connectors  in  accordance  with  SCS>93 
Of  30  September  1960  and  SGIPPR  SO^  13,  dated  1  October 
1958. 

I.  oescription  of  the  technical  and  operational  probletRs. 

A.  Background 

6.  Design  considerations 

(a)  Contacts 

(b)  insulators 

(c)  covers 
id)  ethers 

C .  Special  'fooling 

D.  tiaterial 
S.  Plating 

P.  Pre-production  parts  Inspection 
G.  Testing 

II.  Filet  Run 

A.  Pilot  line  production 

B .  Inspection 

C.  Marking  and  Shipping 

p.  Problems  encountered  in  Pilot  Run 
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Quality  Cdntrisl  Manual 

IV «  Pfoductlan  planning  naceasa]^  to  pifoduca  5^000 

cemplete  unite  per  40  hours,  5  <^y  week. 


2.  m^FJ\TIVB  DAfA 


(Deecriptiisri  t>t  the  techhical  and  dperatipnal  probleias) 
ZiX  Background 

Bhe  existing  paclcaging  Gonneetors  have  been  proSUGed  undet 
a  preGeeding  industrial  prepardness  study  Gontraet  in 
acGordance  V7ith  Signal  dorps  teehniGai  re<pirements  Sg£^6325 
fhese  connectors  %«ere  deBigned  £Or  use  on  single  sided 
printed  circuit  hoards  of  miniaturised  e^ipment  svd>^ 
assen^iies  \fith  low  pother  reguirements. 

The  addition  of  the  wire  hole  tabs  for  female  contacts 
and  the  developmeut  of  the  covers  for  all  six  sizes  of 
receptaclsSi  specified  hy  subject  contract^  allotirs  the 
use  of  connectors  for  printed  wiring  board  to  -p*  cable 
interconnection  of  ainiaturized  subassemblies. 

Both  types  of  comiectors  are  designed  to  be  capable  of 
15,000  hoars  of  continuous  operation  and  1,000  mating 
cycles  without  failtre. 

In  view  of  the  fact  that  the  Intention  of  our  worH  was 
to  use  the  existing  tools  wherever  possible,  an  import^ 
ant  consideration  vras  given  to  the  Blco  Manufacturing 


Dirav/inga  frotn  the  fti'eviotis  design  concept  and  correlation 
Of  these  with  eorresponding  Government  prints,  showing 
the  new  design  regnirenienta*  it  was  necessary  to  de~ 
termine  which  parts  v^re  useful  for  suhject  contract  and 
which  parts  Should  be  modified  or  replaced  according  to 
the  certain  changes,  assunted  by  contract. 

For  identification  of  the  Slco  part  nunbers  with  the 
Gorresponding  Governrhent  dtav/ings,  an  identiflGation  draw¬ 
ing  list  was  furnished.  The  list,  encXosed  at  the  end  of 
this  report,  indicates  which  parts  and  what  quantities 
are  required  to  ass^ble  a  packaging  connectdr,  in  all 
epplicable  siees. 


2.2  Deeign  Censideratiens 

A  meeting  set  up  at  slco  Corp.  on  September  7,  iS61. 
With  attendance  of  Goyernment  representatives  (See  i.l) 
to  review  the  required  modification  and  addition  in  df<« 
sign  for  new  line  of  subialniature  packaging  connectors. 
The  problems  were  analyzed  and  defined  as  follows: 

2j^2^1  Contacts; 

l^e  to  the  construction  of  the  existing  progressive  die 
for  the  manufacturing  of  the  female  contacts,  the  length 


oi  the  redesigned  wire  tab  was  shortened  to  0^350-%  in~ 
stead  oi  0.370**;  location  and  slse  of  the  wire  hole^ 
specified  by  GOvemeent  drawing,  reinained  unchanged. 

Male  ContaCta,  designed  originally  in  two  sizes,  remained 
the  Santa  with  the  exception  of  the  arm,  which  fits  into 
the  female  socket  nose,  ^is  arm  was  shortened  by  0.031 
in.j  deGreaSing  the  vibration  of  eontact  to  a  minimum 
and  providing  a  more  damage  resistant  male  connector. 


2.2,2  Insulators 

In  order  to  provide  for  adeguate  bearing  area  to  support 
the  choice  of  the  guidance  hardv7are,  it  was  necesBary  to 
revise  the  mounting  holes  in  such  a  manner  that  the  exist* 
ing  relatively  sniali  shoulder  dimensions  on  the  feiitale 
ends  could  be  increased.  Application  of  the  smaller  di* 
ameter  would  best  solve  the  probl<mn,  but,  the  size  and 
form  of  these  holes  were  determined  by  the  dimensions  of 
(a)  BF  connector  pin,  (b)  RF  connector  receptacle, 

(e)  plain  guide  Pin,  and  (d)  plain  oiKide  receptacle, 

Therefore,  the  study  on  HF  Kicrodot  plug  receptacle 
CU*32*42  and  RF  bulkhead  receptacle  CU*31*69  was  undertaken. 


It  was  Soun^  that  both  parts  are  threaded  with  #12-32 
(0*216"  dia)  and  re^iired  mounting  holes  to  be  not  over 
0.220"  In  diamater.  Making  the  ohange  in  diameters  from 
0.234"  to  0.220"  we  increased  the  actual  svipporting  area 
from  0.0061  to  0*0111  squ«  in. 

Revision  of  mounting  holes  to  the  Smaller  diameter  on 
the  male  inst^lator  increased  the  strength  of  this  part 
On  the  ends,  this  further  provided  a  more  easily  molded 
part. 


Recognisiiag  the  fact  that  the  Government  drawings  show 
the  overall  length  of  insulators  larger  by  0.030"  in  re¬ 
lation  to  the  existing  tooling,  it  was  necessary  to  clari-^ 
fy  this  problem  by  Signal  Corps  Agency*  We  have  mutually 
agreed  to  change  the  drawings  to  the  shorter  dimensions. 

2.2.3  Covers 

Various  proposals  aiid  models  were  furnished  to  answer 
the  requirements  of  covsr  design  for  the  sub-miniature 
packaging  connectors. 

The  concept,  given  from  the  previous  IPS  contract#  re<^ 
commended  a  one  unit  hood#  with  open  seams  on  tdie  sides 
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and  GlinGhing  nuts  for  mounting  purpose.  This  part  was 
designed  to  be  stamped  and  formed  In  a  progressive  dle^ 
using  aluminum  strip  material,  tbe  approach  was  found 
to  be  Gorrect,  although  not  easily  designed,  ^e  to  the 
off-center  position  of  the  end  holes;  we  were  unable  to 
locate  a  cocamerciai  clinehing  nut  to  work  within  limited 
space.  Also  forming  of  the  cover  with  the  open  seams 
provided  unsatisfactory  results. 

First  our  proposal  included  the  replacement  of  the  open 
seams  by  flange  and  offset  arrangement,  ws  dimpled  the 
mounting  holes  and  threaded  to  the  applicable  size.  If 
the  application  of  flange  and  offset  arrangement  found 
to  be  accepted^  the  threaded  dimple  holes  did  not  look 
safe  enough  in  aluminum;  and  this  mounting  version  was 
abandoned. 


Another  model  with  end  holes  tapped  in  extruded  parts 
and  spot  welded  to  the  sides  of  the  hpod>  shewed  satis¬ 
factory  results.  Since  the  manufacturing  of  tiTsis  concept 
was  not  economical;  the  proposal  was  not  approved  for 
further  investigation. 

Finally;  two  versions  of  our  proposals  were  selected  and 


aufficiently  analysed.  The  first  used  standard  anglenuts 
riveted  to  the  cover,  and  the  second,  simpler  in  Gon~ 
strvGtion,  propoaed  speGial  nut,  dimpled  to  the  sides  of 
the  hood.  The  last  version  was  aGcepted  and  the  prints 
were  released  to  tooling  design  Gonstruction. 

The  cover  design  provides  a  stationary  clamp,  riveted 
to  the  top  of  the  hood,  and  a  inOving  clatnp,  mounted  to 
the  stationary  clamp  by  screw  #4-40. 


2 . 4  Other  Parts 


2 , 3 . 4 . 1  Alignment  Bardware 

Due  to  the  modification  of  the  end  holes,  as  indicated 
under  2,2.2,  it  was  feasible  to  inGrease  the  bearing  sur¬ 
face  of  female  guide  pins.  The  pin  Is  shouldered  now  by 
0.016"  each  aide  instead  of  G.0Q9"  previously,  and  this 
provides  for  better  mounting  conditions  and  greater  Strength 

The  same  {modification  was  performed  on  male  guide  pin, 
however  it  was  not  esseDtlal  for  this  part  because  of 


2.0 


2„»2.4.2  KQwat'kna  Lu^' 

i'he  i-v'iclth  Oi  'chiB  part  v.'as  fieGressed  Stem  11/32“  to  21/64'% 
in  order  to  correct  the  clearance  on  ping  assesibly.  Itlso, 
the  threaded  hoi©  wss  relocated  0»013"  oS£  Center  and  a 
spherica?.  end  'ivae  adeled. 


?.»3  Special  T-ooiin« 

in  generaii  aJ..l  otir  tooling  srity  he  G3..assis:ied  into  three 
inn  j  or  grotips: 

(a)  Connector  Tcoling 


ih}  Cover  Tooling 
Cc|  hGCeaihly  Too  .ling 
Sri  group  Ja'  if©  Sitid  only  modi 
contract  DA-33~03S*-SC-*72770 . 
have  the  nea*  tcolingt.  desigusd 


i'ications  irom  previous 
In  grovipa  <b)  and  (c)  "we 
and  constructed  for  t’le 


su.oject  contraci:.. 
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5.3-,  1  Conyiaetipr  foo3J.na  <al 

Manufactareci  Payt 


Tool -Incj  Description 

Klifv^er 

DeSdriptiGn 

4  Cavi%*  Mold  C2+2) 

6004.3012 

t 

6004.3062 

Female  Insillatoi: 

4  Cavity  IJ.old  {Z^-2'i 

6004. 3022 

Fenai®  liisnlator 

6004.3052 

4  Cavity  lioid  {2^2) 

6004.3032 

FM^le  XnsulatGr 

6004.3042 

2  Gavj.ty  Hold 

3003. 00 1C 

Male  Insulator 

2  Gavity  Mold 

6005.9020 

Male  insulator 

2  Cavity  Hold 

6005.9030 

Male  insulator 

2  Cax’-ity  i1o2.d 

6005.9040 

Male  Insulator 

2  Cavity  vjoid 

6005,9050 

Male  insulator 

2  Gavity  Hold 

6005.9060 

Kale  insulator 

.“rogrensivo  Dio 

6004.0533 

Pemaie  Contact 

Sorof?  Hacl'i.  Tooling 

3005. 0212 

Halo  Gor-tEst 

Screi-;  ijacl's.  Tooling 

5905.0222 

Male  contact 

Screw  Hach..  Tooling 

€004.4412 

Penaie  Suide  Pin 

.3ar®*w  Jlacb.  TOP3.ing 

6005.4412 

Hale  said®  Pin 

Screw  liach.  Tool:-4-»a 

6005.4312 

Hoiiating  .Lng 

Facile  insttlsitdirs  a3fd  pradueed  in  ediaprasaidn  type  snelde. 
Each  tttold  provides  four  cavities  of  different  sizes  ^ 
?otal  tirste  per  cycle  3  minutes. 

file  molds  for  tnale  insulators  are  of  the  transfer  type« 
having  only  ixto  cavities  of  the  same  size,  fhe  contacts 
are  molded  in  place  vjhich  extends  the  raanufaeturing  time 
for  this  part. 

Female  contacts  are  produced  on  a  progressive  die^  heing 
stamped  front  strip  coil  material,  file  die  is  capable  of 
fabricating  the  contacts  vrith  tails  from  previous  tab 
design  and  the  contacts  with  the  new  wire  hole  tabs. 

The  male  contact  is  a  screw  znachine  part,  bent  to  the 
proper  right**angle  shape  by  a  secondary  operation.  Fab^ 
rlcation  of  these  parts  on  the  Si^iss  Type  Screw  Hachine, 
holds  the  tolerance  to  0.000 5  in  diameter. 

The  allignment  hardware  and  the  ntounting  lug  are  also 
screw  niachino  parts,  wi^  generally  lower  tolerance  re« 
guirements. 


A*  3.2  ,  CjQvef,  Tooling 


GOMJgO^MT  PART 


pooling  jOescriotion 

NUffiber 

Description 

Progressive  Die 

6004. 49lS 

Hood 

Id  sizes  in  one  unit) 

6004.4925 

Hood 

6004.4935 

Rood 

6004.4945 

Hood 

6004.4955 

Hood 

6004.4965 

Hood 

Progressive  Die 

6004.4615 

Stationary  Gla!!^ 

Progressive  Die 

6004.4515 

Moving  Clamp 

$erew  Mach.  Tooling 

6004.5015 

Mounting  Hut 

The  progressive  die  for  covers  Is  designed  in  such  a  manner 
thai:  all  six  appiict^Ie  sizes  of  the  hoed  may  be  produead 
after  simple  set  up  operations^  for  each  size  of  the 
cover.  This  is  a  one  unit  die  consisting  of  the  upper 
rotary  part  forming  tlie  hood  and  lov/er  stamping  portion 
adjustable  on  sides  according  to  the  size  of  the  hood. 

The  tool  is  operated  by  60  ton  capacity  press.  The 
material  being  stamped  and  formedr  is  fed  luanually  into 
^e  die. 

The  clangs  are  produced  on  progressiye  dies,  installed 


into  pfeBBos  of  20  ton  capacity  each.  Strip  material  is 
advanced  lay  hand  feed. 

2. 3>  3  *  ■  ABaemblV  JPSOllaq  Ic) 


iComponeot^  Part 


Humber 

Description 

Staking  Tool 

6014.0110 

female  Connector 

6014.0120 

Female  Connector 

6014.0.130 

Female  Conneetor 

6014.0140 

Female  Connector 

6014.0150 

Female  Connectpr 

6014.0160 

Female  connector 

Dimple  Tool 

6004.9010 

Cover  Ase’y 

6004.9020 

Cover  Ass'y 

6004.9030 

Cover  Ass’y 

6004.9040 

Cover  ASs'y 

6004.9050 

Cover  Ass'y 

6004.9060 

Cover  Ass 'y 

Riveting  Tool 

6004.90 

Cover  Ass'y 

Clinching  Tool 

6004.90 

Cover  Ass’y 

String  tool  was  built 

to  dimple  the 

female  contacts  into 

the  insulator  body.  The  tool  is  designed  to  Vi^rk  wlth*^ 
in  all  sik  connector  sizes «  being  operated  by  an  Air 
Arbor  Press,  starting  with  the  pressure  of  lOQ  lbs.  for 
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7  coataet  eonneetor,  i^e  ptesaure  has  to  be  iaereased  by 
15  Iba^  £or  eaeb  next  recaptidsie  slse^ 

7he  dimple  tool  is  a  omall  die^  adjustable  for  all  six 
siaea  of  eevers,  which  aSiej^les  the  mOuhtiRg  nuts  into 
the  hood,  ^is  die,  installed  in  a  manually  operated 
Arbor  Press*  dimples  two  covers  in  one  press  strodt. 

fwo  additional  tools*  very  simple  in  construction*  are 
used  >  one  ~  for  riveting  the  stationary  clamp  to  the 
hood,  and  the  other  to  clinch  the  standard  clinching  nuts 
to  the  stationary  ciai^« 


2.4  Material 

Bill  o£  Haterials  were  prepared  in  accordance  with  Depart*' 
ment  of  Defense  porras  E®-!-345  and  DD*>347,  It  is  a  ^ali** 
tative  and  descriptive  listing  Of  all  materials  reguired 
to  produce  one  thpusand  completed  procurement  items. 

The  sub*<rcontraGted  parts  and  purchased  parts  are  listed 
separately  on  forms  DD^M7. 

The  in-formation  given  below*  shews  the  type  Of  material? 
used  on  the  eontract  items. 


2*4.1  CQfttaeta 

materials  were  seieeted  for  this  connector  series  ~ 
phosphor  bronse«  ^rade  *'a”  with  tensile  strength  of  36000 
to  91000  PSl  for  the  fei^le  contacts  and  hard  drawn  brass 
rod  A*S*T*Mi  B»134  alloy  6;  0«040  (±0*0005)  in  diameter, 
for  the  male  contacts* 

2.4*2  InSu la tor 8 

the  female  and  inale  insulator  bodies  are  molded  of  piallyl 
Phthalate  per  mil-‘M-14,  type  SbG-p. 

2 « 4  *  3  Gonnactor  Hardware 

Male  gnide  pins  have  to  be  snade  ©f  3/4  hard  brass  70->^30 
A.S.t.H.  3-'134,  alloy  6.  According  to  the  it.A.H*  SC#3 
of  2  i^iQvembe?  1962,  1/2  hard  brass  was  used  to  ej^dite 
delivery  on  the  pilot  run. 

Phosphor  bronae  is  to  be  used  for  lock  washers.  All 
other  hardi^/aro  parts  shall  be  made  of  eqmn^reial  free 
laaehlning  brass. 


2.4.4  cover 

The  aluminum  S052«B32  in  thickness  of  0.032"  for  hood, 
and  0*050"  for  clamps  was  chosen  for  materials  most  suit*^ 


able  ipt  Pover  development.  This  alloy  with  tensile 
strength  of  33000  lbs./  sq.  in.  and  yield  Strength  of 
23000  Ibs./sq.  In.  found  to  be  better  in  Gomparison  to 
alloys  S052<^0.  1100  .  hard  and  3003  ^  3/4  hard. 

For  mounting  nuts  and  rivets  wa  seieeted  alutolnum  alloy 
2017-T4. 

one  to  the  required  strength  at  the  cable  clamping,  the 
clinching  nuts  are  manufactured  of  steel  typB  “S'*  (prs~ 
cisien) .  The  fillister  head  tnachine  screws  are  made  of 
brass. 


2.5.  Plating 

Silver  plating,  applied  to  the  female  and  male  contacts 
under  preceeding  IPS  contract,  has  been  replaced  by  gold 
plating  (23  *  ear)  according  to  MI£.«G^4S204,  type  1|, 
class  2. 

Connector -8  hardware  are  cadmium  chranated  in  accordance 
with  Spac«qQ«p«>4i0a;  exception  is  made  only  for  male 
guide  pins,  which  are  finished  with  0,0002“  thick  nickel 
in  order  to  minimize  the  binding  and  gaullng  during  mat» 
ing. 
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In  regard  to  the  cover  finish^  the  whole  assevhly^  excei^t 
the  elinehing  nuts  and  ^ehine  acrews,  are  clear  anodiaed 
in  aceordanGe  with  Spec.,  MIL^A‘*8625A.  The  clinching  nuts 
and  fillister  head  ^diine  aerewa  are  eadmlum  chromated. 

2  *6  prepfoductloa  Parts  inspection 

The  ^ality  control  systein  established  at  the  Slco  Corp^a 
raaintaina  an  effective  and  economical  quality  control  on 
the  product.  It  is  a  system  which  insures  that  adequate 
control  of  quality  is  maintained  throughout  the  entire 
process  of  manufacturing.  All  3UpplS.es  and  materlBls 
manufactured  within  the  Bleo  Corporation^  or  produced 
from  any  other  source,  receives  sufficient  inspection  to 
insure  eonformanee  with  Gontractual  requirements. 


According  to  the  inspection  reports,  some  discrepancies 
were  found  in  development  Of  the  male  insulators.  The 
right  angle  contacts  0.040  of  inch  in  diameter,  molded 
in  place,  were  es^sed  from  the  base  unevenly  and  in  soma 
cases  were  found  to  be  out  of  the  required  position*  Also, 
the  flash  on  the  boss  side  was  evident.  Recognizing  the 
fact  that  the  contacts  are  deformed  inside  of  the  in« 
sulator  body,  consideration  was  given  to  the  transfer 
pressure,  which  might  be  too  great,  ffe  felt  that  the 


size  and  the  shape  df  the  openings  through  whloh  the 
niaterial  enters  the  cavity  of  t^e  mold  are  ^ite  iiapor- 
tant  to  proper  operation  of  the  tool,  gates  vrere  in» 
Creased  and  the  new  fabricated  parts  found  to  be  accept^ 
able  by  following  report.  The  flash  on  the  GcntaGt-pins 
was  eorrected  with  the  help  of  ^e  speeiaily  made  def lash¬ 
ing  tools. 

1ft  Order  to  obtain  preproductipn  approval  on  each  of  the 
contract  iteihs  prior  to  Pilot  RUn  production,  the  saii^les 
v;ere  asseiabled  and  released  to  tdie  Test  Lab.  for  evalua¬ 
tion. 


2 . 7  Testing 

The  preproduction  samples  were  submitted  to  the  tests 
specified  in  paragraphs  3.1.3  through  3. 1.5.4,  and  4.1 
through  4.5.4  of  technical  requirements  SCSL-d013  A,  dated 
id,  July  1960.  P.11  this  work  was  performed  at  Blco  Lab# 

oratory  in  accordance  with  M1L-STP#202  B  (test  methods 
for  electronic  and  electric  component  parts)  under  the 
surveillance  of  Mss*  Gaber,  U.S.  Ansy  Eleetrcnics  i^terial 


se^dnee 

Of  applied  testing  and  results  by  means 

of  passed 

samplea 

indicates  a  test  summary  tal 

}le.  Shown  below: 

?[?iest  Group  I 

do^  Of 

iso*  of 

feat  KO 

fltle  of  Test 

Samples  fested  Sandies  Passed 

I 

Visual  Inepection 

16 

16 

Insertion  and  withdrawl 

16 

16 

3 

Gontact  ReSlStanee 

16 

16 

4 

Insulation  Resistanee 

16 

16 

5  dielectric  Withatanding 

Voltage  (sea  Level) 

feat  Group  IX 

16 

16 

1 

dielectric  Ijithstanding 
Voltage  (High  Altitude) 

2 

2 

2 

contaet  Life 

3 

3 

la 

Insertion  and  Withdravral 

3 

3 

2h 

Contaet  Resistance 

3 

3 

3 

Vibration 

3 

3 

4  q 

Insertion  and  Withdrawal 

3 

3 

5 

Contact  Resistanee 

3 

3 

6  Salt  Spray 

Teat  Group  III 

2 

2 

1 

Stoiature  Resistance 
(Insulation  Resistance) 

4 

4 

2 

fliermai  Shock 

4 

4 

3 

Contact  Resistance 

4 

4 

The  stSb«mlniatu£-e  packaging  ccnnectora  successfully 
passed  the  tests  to  which  they  were  suhtnitted»  h 
gUalifleation  report  #0094*7  was  prepared  and  released 
With  all  data  sheets  to  s#  Army  signal  Gorps  Agency 
for  approval. 


•In  eOncluSion  of  idiis  Qualification  Testing  program 
the  report  states,  that  "ail  the  connectors  tested 
satisfactdriiy  met  the  requirementa  as  specified  in 
SCli>60l8A.  There  were  a  few  minor  exceptions  suGh  as 
the  corrosion  of  tdie  steel  mounting  washers,  softness 
of  the  mounting  pins  and  one  hroken  contact  due  to 
vibration.  Investigation  of  a  more  suitable  material 
for  both  the  washerB  and  pins  la  in  progress.  One 
broken  contact  eonstituted  only  a  small  percentage  of 
the  contacts  vibrated  and  this  could  have  been  due  to 
undue  strain  on  the  contact  v;hich  pecured  during  wlr» 
ing  for  continuity-  (page  23) . 

The  additional  tests  were  performed  for  the  covers. 

One  test  included  salt  spray  resistance  and  the  other 
dielectric  withstanding  voltage.  There  was  no  evidence 
Of  any  corrosion  action  on  covers  upon  completion  of 
the  salt  spray  test  and  there  was  no  Indication  of  a 


voltafe  bt£akdov;n  as  a  result  of  the  1,000  volts  RMS, 
induced  betveen  the  cover  and  the  contacts. 

2,8 _ Pilot  jRun 

Pre«productien  eampies  and  test  data  have  been  found  to 
be  aGGsptable  to  USASIMSA  except  for  two  eondltioas  noted 
as  f el lows t 

(a)  fhe  split  steel  lock  washefs  should  be 
replaced  by  the  sasne  type  of  phosphor  bronze. 

(b)  ^e  Jwle  eonnector  ^ide  pins  shouid  be 
fabricated  of  non-^magnetic,  corrosion  resistant 
metal  which  is  hard  enough  to  eliminate  bending 
On  incertion  and  withdrawal  of  the  connector 
sections. 

Permission  vas  granted  to  initiate  the  Pilot  Run  on  the 
connectors  provided  that  the  two  above  changes  will- be 
included  in  the  product. 

A  Pilot  Run  is  the  production  of  approved  component  parts. 

In  sufficient  total  quantity  and  at  a  preduqtion  rate  ad-e 
equate  to  prove  the  tools  and  the  manufacturing  processes. 

It  should  provide  data  from  which  a  sufficient  and  realistic 
level  might  be  determined* 


file  following  patta  and  qaantitlea  have  been  Included  in 
our  produetion  ran«  according  to  the  contraetual  apeci* 
flcatlOat 


Jctem 

1-2-1 

500 

il^luga  wiidi  7  contBcta 

6015.0110 

1-2-2 

500 

Plugs  With  9  Gontaete 

6015.0120 

1-2-3 

500 

Plugs  with  11  contacts 

6015.0130 

1-2-4 

500 

Plugs  with  15  contacts 

6015.0140 

1-2-5 

500 

Plugs  with  19  Gontacts 

6015.0150 

1-2-6 

500 

Plugs  With  23  contacts 

6015.0160 

1-2-7 

500 

Receptacles  with  7  conts. 

6014.0110 

1-2-a 

500 

Receptacles  with  9  cts. 

6014.0120 

1-2-9 

500 

Reeeptaeles  with  11  cts. 

6014.0130 

1-2-10 

500 

ReceptacleB  with  15  cts. 

6014. 0140 

1-2-11 

500 

Receptacles  with  19  cts* 

6014.0150 

1-2-12 

500 

Receptacles  with  23  cts. 

6014.0160 

1-2-13 

225 

covers  for  7  contacts 

6004.9010 

l-2»i4 

225 

Covers  for  9  contacts 

6004.9020 

1-2-15 

225 

Covers  for  11  contacts 

6004.9030 

1—2—16 

225 

Covers  for  15  pontaets 

6004.9040 

1-2-17 

225 

Covers  for  19  contacts 

6004.9059 

1-2-18 

225 

Covers  for  23  eontacts 

6004.9060 

In  orde^^  to  befin  th^  £>ilot  tho  material  on 

aplit  washerB  was  ehanged  immadiately  to  phosphor  bronse 
and  the  soft  brass  guide  pins  were  replaced  by  the  pins 
made  of  the  half  hard  material  which  were  cold  worked  to 
3/4  hard  teaiper  after  machining^ 

isfy  evidence  of  ai^  corrosion  action  was  found  on  phosphor 
bronse  washers  as  a  result  of  a  salt  spray  retests 

2>a . 1^  Pilots Production  Line 

h  Pilot  Production  iiine  is  a  minimum  combination  of  all 
toolSj  dies,  fixtures/  prototype  production  and  test 
equipment  rcq'iired  to  produce  a  component  part  at  the 
rate  specified  in  the  contraet, 

Ihree  types  of  cpniponeDt  parts  were  under  consideration 

in  our  workt  plugS/  receptacles  and  covers.  The  asseii^iy 

\ 

operations  within  each  group  are  similar  in  spite  of  the 
differencles  in  overall  dimensions  and  number  of  contacts 
standard  to  each  size. 

In  setting  up  the  actual  ass^id^ly  procedures,  a  study 
was  performed  to  determine  the  functions  reguired  for 


all  groups 0  rae^ods  of  asBaubly,  seguOncO  of  operations 
and  the  tiiao  ro^ired  to  assenible  a  coraponent  unit^  She 
reaults  Of  our  work  are  iisted  boi^#  t^rklng  eadh  opeta» 
tion  with  a  capital  letter: 

A  4  Insertion  of  the  centaets  into  the  receptacle 
body  ~  tnanually. 


^antity 

of 

Total 

Rate 

Of  ASs^d<>ied 

C^taets  Per 

Operation 

Reeeptaeles 

Receptacles 

Receptacle 

Time  in  Hrs. 

Per  Hour 

600 

7 

5.2 

115 

600 

9 

7.7 

78 

600 

11 

10.4 

53 

600 

IS 

11.4 

52 

577 

1$ 

17.9 

32 

586 

23 

22.1 

26 

49641  contacts  have  beo'e  inserted  at  the  time  of  74.6  hrs, 
including  total  quantity  of  asserabled  receptacles.  She 
average  tiiiie  for  the  insertion  of  one  contact  into  the 
cavity  was  found  to  be  $.43  seconds. 

B,  Pulling  and  staking  of  the  female  contacts  » 

Hethod:  Btaking  tool  installed  in  an  air  operated 
press  «  3407  recsptaeles  -  all  sises  > 
used  16.6  hrs.  pf  asses^ly  time  at  the 
rate  of  205  units  per  hour. 


C»  SHiraigbtenifig  oi  wire  hole  tahs  and  cleaning 
the  reoeptaeies  -  nianually.. 

3252  units  23.8  Mrs.  136  Per 

D.  Printing  with  an  applicable  deseription. 

Methodt  seei-antoeatie  vibratory  narking  tool, 
seceptacies  ~  all  sises. 

3283  Units  23.8  s^s.  138  Per  ftr. 

Plugs  all  sises. 

2174  units  IS. 9  Mrs.  137  Ptr  Hr. 

Covers  ^  all  sizes. 

1753  Units  9.0  Hrs,  195  Per  Hr. 

8.  Varnishing  the  Printing  Areas  oeinually  by  use  0£ 
a  brush. 

Receptacles  ^  all  sizes 

4024  Units  27.9  BrS.  144  Per  Hr. 

Plugs  «>  all  sizes 

2867  Units  20.1  Hrs.  142  Per  Hr. 

Covers  »  all  sizes. 

1788  units  7.3  Hrs.  245  Per  1^. 

p.  Mounting  of  the  aligi^ent  hardeare. 

Method;  Manually  operated  screw  driver  and' 


socket  wrench 


Receptacles  >  all  sises. 

3542  Halts  55 » 3  Hifs^  64  Pet  Be* 

Plugs  all  sises. 

3042  Units  96«8  32  Pet  Hr« 

Riveting  of  the  statlonaty  clamp  into  the  top 
of  the  cover* 

in 

Hethodt  Riveting  tool  installed  an  AthOt  Ptess* 
covets  >  all  sizes* 

1809  Units  24*3  Hrs.  74  Pet  Bt* 

Staking  the  special  nuts  into  the  sides  of  the 
covet. 

Bethodt  Oitnple  tool  installed  in  an  air  operated 

X. 

press. 

Covers  all  sizes. 

1514  Units  19.8  ;^8.  76  Per  Hr. 

Clinching  the  nuts  into  the  stationary  elanp. 
Method:  Roontsay  Tool  pperated  by  an  Arbor  Press, 
covers  ^  all  sizes, 

1719  thilts  7,7  Hrs,  223  Per  Hr. 

cover's  Finish  «  clear  anodize, 

Cospletion  ef  the  cover  assenbly  with  the  moving 
clai^  by  the  use  p£  a  fillister  head  maCh,  screw, 
covers  all  sizes, 

1618  ^its  24,6  Hrs,  66  Per  Hr, 


FanctiotiB  8lio>wii  undor  A?  &«  6  and  F  (only  for  plugs) 
are  independent  in  asse^iy  work  and  oan  be  perfortned 
at  the  saaie  tlme^  All  other  operationB  retire  the 
sequence  of  operations. 

2.0*,2„sequence_  Q£  <teeration 

An  optional  seguence  of  operations  is  shown  below  in  eon* 
iunction  With  the  time  retired  for  each  function  per  one 
component  part  with  an  average  nui^er  of  contacts #  All 
functions  correspond  to  the  operations  from  preeeeding 
paragraph  2i8.1  and  are  marked  with  the  same  reference 
letters* 


2.8*2 *1  Beceptacles 


Function: 

Ass'y  Time 
Per  Unit: 

Insert  the  contacts  into 
the  Insulator  body  (A) 

1.27  Minutes 

Pull  and  stake  the  contacts 
in  place  (B) 

0.29  Minutes 

Cheek  the  straightening 
and  cleanliness  (c) 

0.44  Minutes 

print  the  receptacle  (o) 

0*43  Minutes 

Varnish  the  printing  (s) 

0.42  Minutes 

Heunt  the  hardware  (F) 

0.94  Minutes 

1X3TAL 

3.79  Minutes 

Tha  average  ntanSer  ef  eentaeto  ia  7+9Til^l5‘»^19+23  ^  ^ 

’■ - g -  => 

and  tlw3  insertion  tlina  per  one  contact  is  S.43  see.i  as 
Shown  under  2ia.l  (A)> 

Appro:kiraate  a8sei^|.y  time  per  receptacle  wild)  average 
number  of  contaGts  is  egual  to  « 

3>  7SL  Minutes 


fhe  following  iilustration  gives  a  picture  of  the  time 
variation  for  contact  -  insertion,  depending  on  the 
connectors  siset 

Ass’y  Tiiite  given  in  iiinutes  Per  Cne 

Receptacle  . 

Humber  Of  contacts  7  9  11  15  19  23 

Operation  2.8.1  (A)  0^52  0.77  1.00  1.15  1,87  2.30 


2. 8. 2. 2  Plugs  All  sizes. 

Function; 

Print  the  Plugs  (D) 
Varnish  the  Printing 
Mount  the  ^rdware 
SOSAL 


Ass^y  Time 
Per  onit; 

.43  Minutes 

(B)  , 42  Minutes 

1.87  Minutes 

2.72  Minutes 


A^piroxifflate  assenbly  tima  per  plug  le 

2i.72„Mlnatei 

2  4  8 v2 « 3„  (SavagB  »  All  Siaes 

Function 

Rivet  the  at&tlonai^  clao^  to 
the  top  o£  the  hood 


to  - 


Stake  ^e  special  nuts  (H) 
Press  the  ciinehing  nuts  (i) 
Print  the  covers  <D) 

Varnish  the  printing  (E) 
Mount  the  giownting,  clamp  (K) 


As8*y  Tiaie 

Per  unit: 


0.81  Minutea 
0.79  Minutes 
0.27  Minutes 
0.31  Minutes 
0.24  Minutes 
0.91, Minutes 


TOTAL  (LESS  AMODlZZMG) 

Approximate  ass*y  time  per  cover  is  etpzai 

3.33  Minutes 


3.33  Minutes 


2.8.3  Pilot  Run  inspection 

A  meeting  VTas  held  at  Elco  corp.  on  Septeisdber  19^  1962, 
in  the  presence  Govemment  Representatives  (see  5.2), 
to  ostahlish  an  inspection  level  on  Pilot  Run  itesms. 

It  has  keen  agreed  to  use  the  procedure  as  denoted  below: 


Greup  "A*^#  Zaspeetipn  per  HlZr^STO^lOS  table  3A,  level 
2,  single  saispling,  A.G.L,  1^  major  and  49$  minor. 

1.  Visual  end  Mechanical « 

Group  "E*’,  Inspection  per  MIL>STP-»195  table  3B,  level 
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1.  Insulation  resistanca 

2.  Dielectric  withstanding  voltage  (sea  level) 

3 .  Contact  resistance 

40  interchangej^ility  (inate  connectors) 

Group  "d”  ~  testing  not  required  >  Groups  A#B#C  per 

SGL»6018  A« 

Test,  Results: 

lo  Connectors  were  found  to  conform  visually  and  taechanically 
to  the  applicable  Spoeiflcationo 

2i  Tlie  conne'^ters  passed  the  inBulation  resistance  and 
dielectric  withstand  voltage  tests. 

3.  Contact  resistance  enceeded  the  applicable  reguirmtents# 

It  was  found  for: 

7  Cont.  Connectors  3.77  eiilliohms  in  average 

9  Cont.  Connectora  3.51  MilliolsBS  in  average 

11  cont.  connectors  3. 25  Hilliohms  in  average 

15  cont.  Connectors  3,41  Mllliohma  In  average 

19  cont.  Connectors  3,37  ^lliolmis  in  average 

23  cent.  Connectors  3.70  Hillichms  in  average 

4,  The  connectors  passed  the  interchangeability  test. 
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2.8.4^  Maglcing  BMpplttg 

fhe  ieddral  ateck  £dr  dub-miniature  packaginf 

eonneetera  ware  aaei^ed  by  ii»S.A<.s^s*Ai  after  the  item 
description  data  was  found  to  be  aGeeptable  to  this  Agency# 
In  the  preparation  of  the  item  identifioati^  pattema  a 
"Federal  atandard  Ho^  SA^  was  used^ 

^e  assigned  stock  ntmibors  for  packaging  connectors  are 


shown  below  with  an  addition  of  corresponding  Blco  part 
numbers  and  Government  designations 


xteis 

Fed.  Stock  No. 

Designation 

Slco 
Part  NO. 

1-2^1 

5935-832-8912 

SPC-200-HR-7 

6015^0110 

1-2-2 

§935-892-8913 

SPG-200-ME-9 

6615.0120 

1-2-3 

5935-832-8914 

SFC-200-»ai-ll 

6015.0130 

1-2-4 

5935-892-8915 

SPC-200-MR-15 

6015.0140 

1-2-5 

S93S-892-0916 

SPC-200-14R-19 

6015.0150 

1-2-6 

5935-892-8917 

SPC-2Q0-HR-23 

6015.0160 

1-2-7 

5935-892-8928 

SPC-200-PS-7-WT 

6014.0110 

1-2-3 

5935-892-8924 

SPC-200-F6-9-WT 

6014,0120 

1-2-9 

5935-892-8925 

SPC-200-PS-ll-WT 

6014,0130 

l<-2-10 

5935-892-8926 

SPC-200-PS-15-WT 

6014.0140 

1-2-11 

5935-892-8927 

SPC-20P-FS-19-WT 

6014.0150 

1-2-12 

5335-892-8929 

SPC- 200-PS- 2 3-WT 

6014,0160 
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Item 

Fed.  stock  No* 

Part  NO. 

1-2-13 

5935-892-8905 

SPG-200-0G-7 

6004.9010 

1-2-14 

5935-892-8906 

SPG-200-CG-9 

6004.9020 

1-2-15 

5935-892-8907 

SPG-200-GG-11 

6004.9030 

1-2-16 

5935-892-3908 

SPG-200-ce«iS 

6004.9040 

1-2-17 

5935-892-3909 

SPG-200-GG-19 

6004.9050 

1-2-18 

5935-892-8910 

SPG-200-CC-23 

6004.9060 

The  Piiet  Run  Iteins  wesre  pa^aged  in  accoirdanee  with 
GOounerclai  ptactice  and  in  a  laanner  that  affords  proteetion 
against  Gorrosion«  deterioratibn  and  dattAge  during  the 
shipment.  The  plufs  and  receptacles  were  loeated  sepaw 
rately  into  standard  Eleo  piastie  bags  by  packing  machijris. 
The  covers  were  stacdced  up  on  the  stickey  tape  paper  boards 
and  then  packed  into  the  cartons. 


Harking  of  the  interior  and  shipping  centainers  was  done 
in  accordance  with  MlZr>STPi^l29B. 

The  Pilot  Run  iteois  have  been  distributed  according  to 
the  shipping  instruction  as  follows: 

370  each  items  1  through  12.  and  120  each  items  13 
through  18  to: 


Oals  Ridge  Katldnal  Laberatoxy 
BOX  "X" 

oak  Ridge*  Tenneoaee 
Attn:  o*  A.  Holt 

125  each  It^s  1  Idirough  12 «  and  lOO  each  iteois  13 

through  18  to: 

Geihmanding  General 

tJ.  s.  Amy  Bloetronic  Research 

and  Develdpient  Agency 

Fort  Monmouth,  Hew  jersey 

Attn:  S1I.RA/SI>«R£P 

Mr*  Weldon  Lane 

5  Items  each  1  thcetigh  12,  and  5  items  each  13 
through  13  to: 

Coounanding  General 

0.  s.  Army  Blectronloa  Material  Agency 
325  South  18th  street 
Philadelphia  3,  Pennsylvania 
Attn:  SSLMA-»R2a 

Mr*  G.  R.  iseminger 

Prior  to  shipment  all  Carton  containers  were  final  in« 
speoted  by  Havy  Quality  Assurance  Representative  and 
stamped  with  a  Government  Approval  Seal. 


2.8.5  Problems  Enceuntered  in  Pilot  Run  Preductien 
The  problems  encountered  so  far  involve  the  23  contaet 
receptacle  only,  in  the  Pilot  Run  we  were  forced  to 
apply  the  additional  operations  for  these  parts  in  order 
to  bring  the  insertion  and  withdrawal  forces  wi^in  the 
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limits  0£  applicable  specifications. 

According  to  the  mating  test  requiteinents,  the  conneGtors 
shall  not  exceed  a  value  equal  to  1.0  times  the  number 
Of  eontacts,  in  p^nds,  afteif  ten  unmonitored  Gycles, 
and  the  withdrawal  force#  shall  be  a  mininnai)  of  0.35 
times  the  number  of  contacts  and  Shall  not  exoeed  the 
measured  insertion  force. 


Our  23  contact  receptacles#  being  staked  on  the  Denison 
Press  of  2# 000  lbs.  capacity,  exceeded  the  max.  limits 
for  insertion  and  withdrawal  forces,  it  was  necessai^ 
to  undertake  some  corrective  action  and  for  this  reason 
we  have  initiated  an  intensive  study  on  the  above  problem. 
Due  to  the  corrective  action#  two  additional  operations 
v/ere  under  conaider&tiont  Brushing  the  connectors  with 
a  lubricant  Elco  Ho.  PS*045  and/or  sising  the  contacts 
witli  the  pin  of  proper  diameter. 

For  esqierimental  purpose#  a  number  of  the  23  contact 
connectors  were  divided  into  four  groups.  Each  group 
consisting  of  bIk  connector  pairs#  were  submitted  to  a 
special  teat  treatment.  The  measurements  were  recorded 
and  suimRarized  in  form  of  tlte  following  tables: 
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Tesfe^  (SrQap  1 


receptaGle  conHacte  were  not  sited;  lubricant  was 
applied  only  to  the  plugs  by  spraying,  after  the  11th 


cycle* 


Connector 

Pair 

lst« 

cycle 

1 - - - - 

1  11th  cycle 

xaibricant  s  cycles 

contact 

ReSistanee 

After 

Ibhrleatlo 

In 

Mllllohns 

C  j 

0 

•»!  1 

‘i 

M  O 
O  fA 
U 

e 

M 

Hi 

1 

u  • 

Jj 

H 

Insertion 

Ib. 

H 

1 

u  . 

2a 

H 

S: 

& 

+>  * 

■ 

c 

SM 

1 

* 

sa 

^  1 
H  1 

3e 

#  30 

34 

35 

33 

30 

24 

25 

3.83 

#  21 

37 

35 

28 

29 

25 

25 

«  22 

3S 

38 

25 

25 

24 

26 

#  23 

37 

40 

26 

30 

25 

28 

3*80 

#  24 

35 

37 

25 

30 

24 

26 

#  19 

31 

31 

23 

25 

Teat  Group  ll 

The  receptacle  ccn tacts  were  not  sited;  lubricant  was 
applied  only  to  the  receptacles  before  the  1st  cycle* 


Connector  Pair 

let.  Cyc 

Le 

11th  ovel 

Le 

/ 

Insertion 

Jbs. 

Withdrawal 

ihs. 

Insertion 

lbs. 

Withdrawal 

Lbs. 

#  18 

1  24 

28 

i  20 

25 

#  13 

34 

35 

1 

22 

24 

#  14  i 

28 

30 

20 

22 

#  15 

35 

38 

26 

30 

#  16 

36 

31 

21 

23 

#  17 

26 

25 

18 

19 
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feet 


Sircua  III 

The  receptacle  cdntactB  were  sized  with  the  6^042  dia. 
pin  and  brushed  wil^  lubficant  after  llth  Cycles 


Reeuj.ts  s 


Connector 

Pair 

BBBW 

mm 

Lubricant 

SEHSII^SSSSSII  ! 

Contact  ReSis« 
tanee  P.£ter  LUb'^ 
ricatien  in 
Milliohma 

13 

0 

•H  • 

4J  m 

m 

& 

H 

1 

«o 

i  . 

H  ia 
1'? 

1 

-i 

!  O 

f  ♦rf  •  ; 
4i  02 

e 

IS 

H 

t 

S|^  • 

4^  CO 

iia 

e 

c 

Te«.BapnnfiM 

#  1 

19 

19.5 

1 

23 

23 

3*77 

#  7 

17 

16 

17 

17 

#  26 

23 

18 

23 

30  :| 

#  29 

26 

30 

20 

1 

25 

19 

17 

3«e3 

#  30 

23 

20 

21 

23 

19 

22 

#  28 

26 

31 

27 

31 

19 

16 

Test  Group  IV 

The  receptacle  contacto  were  sized  with  .042  dia.  pin 
and  brushed  v/ith  lubricant  prior  to  first  cycle. 


Re  stil  t  8 : 


Connector 

!  let  Cycle 

llth  Cvela 

Contact  Resistance 

pair 

<-<■ 

1  1  . 

m 

In  Millions 

c 

0 

c 

q 

i 

44  m 

o 

a 

M 

•H 

Ri 

43  m 

e 

e 

M 

SH 

^3  1 

16 

17  1 

#  4 

20 

20 

18 

19 

3.90 

#  5 

14 

16 

14 

15 

#  6 

15 

19 

14 

16 

3.77 

feat  gireup  I  iadieates  time  insertion  and  withdrawal 
£oree8«  which  were  found  On  receptacles  with  S3  contacts. 
Luhrleant  applied  after  11th  cycle  deeraaaed  the  ahove 
forces,  but  not  sufficiently.  A  better  picture  is  shown 
on  the  second  table  (fast  Group  II) .  Sooie  conheetor 
pairs  Qieet  the  applicable  re^ireinenta;  hovrever  not  100%. 
fhese  results  suggest  a  conclusion  that  the  lubrication 
itself  can  be  very  helpful  in  some  siiiiilar  problenis. 

Test  Group  ill  illustrates  the  results  Stained  frogi 
Siting  the  contacts  with  0.042”  dia.  pin.  SO»e  eontaets 
were  found  to  decrease  the  mating  forcai  to  desired 
limitSt^  and  some  not. 

Full  aatisfactipn  was  received  after  application  of 
sizing  and  lubricati^.  as  shown  on  table  IV.  Therefore, 
to  protect  the  best  perforntance  of  Pilot  Run,  all  23 
contact  receptacles  were  submitted  to  the  above  treat* 
ment. 


The  procedure  of  iSBiiual  brushing  with  l^^ricant  is  not 
complicated  and  tl^  efficiency  of  this  function  was  found 
around  330  units  per  hour.  The  manual  sizing  of  the 


contacts  with  a  single  pin  is  less  convenient,  ^is 
work  liiuBt  he  done  ve^  carefully  and  by  an  es^erienced 
person,  because  improper  withdrawal  Of  the  Sizing  pin^ 
can  result  in  an  open  contact « 

For  future  production  we  will  elifninate  the  sizing  oper*^ 
atien,  either  by  decreasing  the  press  force  during  the 
staking  of  the  contacts  into  the  insulator  body,  or  by 
producing  the  femaxe  contacts  with  lower  initial  insertion 
and  withdrawal  forces. 

in  order  to  determine  a  proper  size  of  pin  for  sizing 
operation,  a  number  of  pins  with  various  diameters  was 
tested.  It  was  found  that  the  sising  with  a  0.042"  dia. 
pin  did  not 'appear  to  have  any  practlcular  affect  on  the 
contact  resistance. 

2.9  Quality  Control  Manual 

ihe  specification  of  scir^60l8  covers  the  quality  require^ 
ments  for  subEniniature  pacdcaging  plugs  and  receptaeles# 
Some  portions  of  s^ve  specifications  indleating  the 
quality  disciplines  for  the  subject  connectors,  are  listed 


below  I 
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(a)  Ggid  RequlgeiCTenta  -  fhe  tenninatida  for  both  the  plu^ 
and  xreceptaele  shail  be  Ideated  on  interseetion  points 
Of  a  OidSO  inch  Adduiar  grld^  the  terminatidns  shall 
meet  the  re^iraiaenta  of  SGL«6225» 
th)  Pdlagiaatien  A  pdlarlaatldn  fea^re  shall  be  a 
part  d£  each  cdnneetdr  asseiobly  to  assare  eorreet  insettidn* 
A  c)  __  A1  ignaieat  *  Sach  cennectdr  shall  have  a  feature  which 
Will  insure  proper  alignioent  of  contacts  before  nating^ 

( d)  ttethod  oj  Mduatiad  -  A  method  of  mounting  shall  be 
provided  to  assure  that  the  forces  applied  to  mate  and 
unmate  the  mounted  connector  are  not  transmitted  through 
the  printed  wiring  ten^ination  solder  joints. 

.(o)  Insertion  &  withdrawal  Porce  *  she  max.  Insertion 
force,  in  pounda,  shall  not  exceed  a  value  equal  to  1.0 
times  the  number  of  contaets,  and  the  withdrawal  force, 
in  pounds,  shall  be  a  mintaum  of  Q.25  tinies  the  number 
of  contacts  and  shall  not  exceed  ^e  measured  insertidn 
force. 

{ f )  Contact  R03 istanee  »  ^e  average  contact  resistance 
of  all  contacts  measured  shall  not  exceed  Q.015  ohm  and 
no  individual  contact  shall  have  a  resistance  exceeding 
0.030  ohm. 

(g)  Insulation  Resistance  The  insulation  resistance 
shall  be  greater  than  1,000  megohms. 
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(h)  -Oielectric  Wl^atandlng  Vpltage  -  For  sea  level  « 
the  teat  voltage  shall  be  1,600  volte  zroe/  60  cycles  ac*» 
Cttratloa  of  ajgplicatioa  60  aecends;  for  high  altitude  > 

500  volts  xms<  60  cycle  ae;  AO  disruptive  discharge^ 
evidenced  by  flashover«  eparkover,  or  bfeakdOifnj  ihali 
occur  as  a  result  of  the  applied  voltage^ 

(1 1  ^Vibrat ion  The  connectors  after  this  test  shall 

show  no  signs  of  fracture^  loosening^  deterioration,  or 
interruption  in  circuit  continuity. 

Xi)  Moisture, Resistance  >  initial  insulation  resistance 
Shall  be  greater  than  1,000  negohms  and  the  insulation 
resistance  shall  not  be  below  1  megohia  after  the  indicated 
number  of  cycles. 

ik),  Themnal  Shock  -  After  this  test,  the  connectors 
shall  show  no  evidence  of  cracking  or  crazing  of  the 
body  or  other  physical  daniage  to  the  assezfely, 

(1)  Salt,  gpray  -  Upon  completion  of  the  test,  the  Gonnectors 
shall  be  exasnined  for  evidence  of  peeling,  chipping  or 
blistering  of  metal  eurfaces,  or  ea^osure  of  base  metal. 
Guidance  with  regard  to  techni^es  of  laeasureinent  shall 
be  derived  from  MlIr^S^202  and  common  praetice  within 


^e  arts. 
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2«1Q  Production  Pianola  «  Vh*  IndUBtrlaX  Prepare<£tee80 
Study  t&^ired  thu  ability  to  pTOduee  5,  000  completed 
units,  tnale  and/or  iemale  (not  in  balanced  quantities) 
per  five  day  tKoek,  of  one  eight-hour  shift  per  day^ 


In  having  the  information  on  the  approximate  time  to 
assemble  an  average  receptacle,  plug  or  cover  (see  248.2), 
ve  are  able  to  determine  the  approximate  overall  time 
per  one  cOxi^lete  unit  with  an  average  number  of  contacts 


(Value  Q): 

Average  time  per  receptacle 
Including  the  cover 

Average  time  per  plug 

TOTAb 

Value  Q  0 . 84  es  ^5^2 
Therefore  5,000  units  x  4*92  mixi. 


7*12  min. 

2*  72  min. 

9.84  miii. 

24  600  min/we#^  « 


410  hrs  /  wee^. 

40  hrs.  is  provided  for  one  operator  per  week  then: 

410  hrs. /week  .... 

"^0 'hrs /week  “  10.25  or  approximately  ten  operators. 

One  foreman  is  required  to  perform  the  planned  assemblv 


work. 


In  addition  td  the  above  cal^Iatione^  attention  fsUst  be 
paid  to  a  supply  o£  idie  cOfapenent  parts  In  suffieient 
^antities  for  aasti^ly  t^rk  Or  in  Other  vmrds,  to  the 
productability  of  the  existing  t&anufaGturing  tooling. 


ifost  of  the  parts  are  produced  on  sorew  Machines  Of  high 
speed  rate  or  on  progressive  dies,  vhieh  are  capable  of 
nianufacturing  many  more  items  than  are  provided  for  in 
planning.  Only  the  insulator  bodies  are  the  parts  with 
lower  production  rate. 

How  many  insulators  of  each  type  and  each  size  can  be 
produced  per  five  day  week,  of  one  eight  hour  shift  per 
day,  using  the  existing  molds,  indicates  the  illustration 
shQvm  below,  on  the  basis  of  Pilot  Run  productiont 


MOLDING 

PART  KO. 

PRODOCTIOH 
DAILY  MEEKLY 

7 

Contact  Receptacle 

S004.3012 

250 

1250 

23 

Contact  Receptacle 

60Q4.3Q62 

250 

1250 

9 

Contact  Receptacle 

6004.3022 

250 

1250 

19 

Contact  Receptacle 

6004.3052 

250 

1250 

11 

Contact  Receptacle 

6004,3032 

250 

1250 

15 

Contact  Receptacle 

6004.3042 

250 

1250 

7 

Contact  Plug 

6005.9010 

100 

500 

9 

Ccatact  Plug 

6005.9020 

100 

500 

11 

Contact  Plug 

6005.9030 

95 

475 

P^IX^TXON 


H0LDIM6 

PART  ifo. 

DAILY _ 

mm  .11. 

15  Contact  Plug 

6005.9040 

90 

450 

19  Contact  Plug 

6005.9050 

85 

425 

23  Contact  Plug 

6005.9060 

80 

400 

The  plug^Contaets 

are  being  molded  in 

place  and 

the  need 

£dr  additlefiai  operations  decreased  the  productivity  ol 
the  molds.  Hold  description  was  given  under  paragraph 
2.3.1^ 


Due  to  the  planned  production  rate,  the  following  gaantities 
have  to  be  eulSDitted  on  a  weekly  basis; 
for  Plugs  26S0  Holdings 

N 

For  Receptacles  2650  Moldings,  , 

!|X)ThL  5300  units.  Including  S%  allowance. 

According  to  the  cap^ility  of  Our  molds,  7  presses  have 
to  be  <nDployed  to  supply  the  laoldlngs  on  the  current  rate. 

Ho  prOblOER  exists  for  hood's  f«d>ricaiion,  because  the 
topi  is  able  to  produos  200  hoods  per  hour. 


Page  46 


fhe  above  Galoulationd  have  been  established  to  provide 
the  basic  laformation  in  regard  to  the  production  of  sub« 
jainiature  packaging  connectors  with  GOvers.  Significant 
gains  in  production  potentia.l  will  be  achieved,  when  the 
additional  feeder  System  and  electrie  operated  wrencheB 
will  be  employed  to  faeilitate  the  8emi«aut«Ratle  asseodaly, 

3„.  concluaiOnB  as  a  result  of  our  Bngineering  and 
bevelopment  work  baaed  upon  the  connectors  from  previous 
IPS  c<»)tract^  we  have  fabricated  a  line  of  the  sub^Ainiature 
pacJcaging  connectors^  a  line  of  the  parts  which  were 
processed  in  a  careful  and  v/orkAan  like  manner^  in  accordie 
ance  with  good  desl^,  and  sound  practics. 

We  have  fulfilled  all  requireAents  in  pesign  Development 
and  Engineering^  We  have  modified  tlio  tooling  from  the 
preceeding  contract,  we  have  fabricated  the  new  special 
tooling,  we  have  introduced  the  new  materials  and  we 
have  corrected  the  plating.  Our  test  data  was  found  to 
be  acceptable  by  OSJ^t^A  and  our  pfeproductlon  sangiles 
have  been  received  for  production  approval. 
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FUi^thetiitojre,  a  Pilot  piraductlon  line  was  established^  a 
tlit^  study  was  detexittined^  and  Pilot  iun  was  perfottoad 
for  the  purfose  of  proving  out  a  iRanufacturing  process 
and  utilizing  production  methods  and  techniques^  Oualil^ 
Control  Gheclcs  of  pertinent  points  in  production  were 
applied  and  delivery  of  Pilot  sun  was  e^i^leted^ 

we  have  ended  up  with  the  planning  for  mass  production 
of  the  sub^-miniature  packaging  connectors  with  and  wlth^ 
out  the  eoxrers,  for  printed  one  sided  circuitry  and  for 
cable  intereonnection^  for  the  raCk  and/or  panel  mounting. 


^blicat ions^  and  Repor  fcs 


4^1  Peaign  Reviev;  Iteating 

Att»n4»ol  Date;  ttomftimi 

Mias»  dimity  I  7  Sept  ^1961  l^htoireHy 

Contracting  Officer,,  USASSA 

Mr.  Carl  Zseaiinger« 

Project  Engineer r  DSASSA 

lir.  Weldon  Lane^  tlSASIU>L 

Mias.  Rita  Gaber 

Field  Engineer «  CSASXlffiA 

Mr.  Jos  Gielietti,,  CGR 

Mr.  joe  Belle  SCCR 

Mr«  H.E«  Ruehlemannr 

V.P«  Engineering  A  Resear^„ 

Elec  corp. 

Mr.  Saaniel  Weiss «  M§r.  Government 
Gentracta„  Eleo  Corp. 

Mr.  Herman  Gordon,,  Supervisor  of 
Oevelepment  Engineering j 
Eleo  Corp. 

Mr.  jpe  BOswitE; 

Cesw  Engineer 0  Eleo  Corp. 

Hr.  Frank  jMenta,, 

Coordinator,,  Eleo  Corp. 

Mr.  Alexander  i^ntorsHy* 

Project  Engineer,  Eleo  Corp. 


4»2  Pilot  Run 


Attended  Byt 

Date: 

Reportino: 

Mias.  Rita  6abef« 

field  Engineer^  USASII4SA 

19  sept.  1962 

A.  WontoreKy 

Mr.  Joe  Clehetti« 

Inapectort  Eavy 

Joe  eorwit2> 

Teat  Engineer,  Bled  GO^. 

Mr.  ftaak.  Menta, 

Co«ordlaator«  Eleo  Corp. 

Mr.  Alexander  Wpntoralcy, 

Project  Engineer,  Elco  Gorp. 

4,3 

Month  Renortedi 

RenortihO: 

lat,  Hontlily  Progrees  Report 

June,  1961 

A.,  Wontorslcy 

2nd.  Monthly  progres#  Report 

JUiy,  1961 

A.  Montorsky 

3rd.  Monthly  progrees  Report 

August,  1961 

A.  wontorsky 

4th.  Monthly  Progre&s  Report 

September ,  196 1 

A.  wontorsky 

5th.  Monthly  Progress  Report 

October,  1961 

A.  Wontorsky 

6tfe.  Monthly  Progrees  Report 

Hovenfeer,  1961 

A,  wontorsky 

7th,  Monthly  Progress  Report 

Dece(d»er,  1961 

A,  wontorsky 

3^,  tenthly  Progress  Report 

January,  1962 

A,  WontprSky 

9th,  Monthly  Progrees  Report 

February,  1962 

A,  wontorsky 

10th,  Monthly  Progress  Report 

March,  1962 

A.  wentorsky 

11th,  Monthly  Progrees  Report 

April,  1962 

A.  wontorelgf 

Kisnthiy  Prt^iresa 
i3th«  l^nthiy  l^oftafs 
141^.  Monthly  Psc^ia&s 
lith^  Monthly  ^ogirefia 
16i^i>  l^nthly  frograss 
17th ^  ^!onthly  j^og^esd 
Monthly  ^regrass 
19th.  Monthly  Ptogross 

4.4 

I^fetay-typa  R«port 
LOtts^^'typa  Raport 
Lettd&<=’typa  Rapott 
Letter-^pe  Report 
Le t ter type  Report 
Letter^’^typa  Report 
^tter^typa  Report 
Z^tter-^type  Report 
Ziettor^type  Report 
Letter^ts^e  Report 


Month  .Reoortejfi: 

Reporting 8 

Report 

Mayo  1962 

A.  Wen  tor  8l^ 

Report 

ilunei,  1962 

A.  wontorsl^ 

Report 

Wtilye  1962 

A»  Wotitoral^ 

Report 

August 7  1962 

A.  wontorsky 

Raport 

Septs^er;  1962 

A.  Wontoriljy 

Report 

Oetoherff  1962 

A.  Wontorsky 

Report 

Hovendber;  1962 

A.  Wontorsky 

Report 

Ddeeuberff  1962 

A.  Wontersky 

OetOberff  1961 

A*  Montoriiky 

Reeenibsr^  1961 

A.  wontorsky 

jsnuary^  1962 

A.  Wontorsky 

March;  1962 

A.  Wentorsi^ 

Aprlli  1962 

A.  Wontorsky 

June;  1962 

A.  Wentorsi^ 

July;  1962 

A.  Wontorsky 

Saptei^sr;  1962 

A.  Wen tor sky 

October;  1962 

A.  Woatorslgr 

ttoverdber;  1962 

A.  Wontorsl^ 

First  CUSTterly  Repdrt 

9  June  to  9  Sept*  1961 

hi  won  tor  a]^ 

giicdnd  Qu^terly  Report 

9  sept,  to  9 

Oec»  1961 

hi  Woatorsl^ 

Third  Quarterly  Report 

9  Dee.  1961  i 

10  9  Mar^  1961 

A.  Wontorsky 

Four^  Quarterly  Report 

9  March  to  9 

June  1962 

A.  Wontorslq^ 

Pinal  Restort 

June  1961  to 

Dee.  1962 

A.  WontorsHy 

Idanifeiticafelon  of 


Hame; 

Positions 

Aoseonisoate 
Rours^  o£l  Prdieet 

Haicman  Gerdoa 

SuperviBor  of 
i^velopment  EngineeriRg 

l?6 

Aia^ndai: 

Project  Engineer 

1624 

Andir^  Sobdta 

^ol  Engineer 

85 

Joe  Horturita 

Test  Engineer 

30 

Ray  Gassel 

Tool  DeBigner 

98 

Peter  Slobodsian 

Tool  DeBigner 

12 

William  Gunningham 

Mold  Designer 

35 

Henry  Korn 

Designer 

27 

Ral^  Fishar 

Draftsman 

168 

Hichael  iiukawsliy 

Drafteman 

26 

George  Kuntainger 

Test  Technician 

97 

Rpltiert  Iiang 

Test  Technician 

IS 

Steve  Granoft 

Test  Technician 

14 

Jerry  Killer 

Model  Maker 

25 

Hary  Klechiner 

A63°y  Technician 

27 

Michael  J.  Vahey 

Tool  |>;^er 

147 

George  Richard 

Tool  M^er 

18 

Warren  Patterson 

Tool  M^er 

16 

Pilot  Run  Production 

540 

Mold  Ron  Prodaetion 

680 

PARTS  LIST  FOR  TOOLING  Rl 

(drawing  identification) 
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